Introduction
The sheep trophoblast secretes a number of proteins into the uterine lumen (Godkin et al, 1982; Salamonsen et al, 1984) while undergoing extensive elongation during the periimplantation period (12) (13) (14) (15) (16) days after ovulation; Bindon, 1971) . The dominant secreted protein is a 19 kDa protein (Godkin et al, 1982) , now identified as a type I interferon (Imakawa et al, 1987; Stewart et al, 1987; Charpigny et al, 1988) , for which, along with other ruminant trophoblast interferons, a nomenclature of IFNt. has recently been suggested (Roberts et al, 1992) . It has profound paracrine effects on the endometrium, attenuating the production of uterine prostaglandins (PG; Salamonsen et al, 1988; Vallet el al, 1988 ) and particularly of PGF2a, which in the sheep is the luteolytic agent, but also the production of PGE (Salamonsen et al, 1988 (Salamonsen et al, , 1989 . Furthermore it modifies the pattern of protein secretion by both endometrial expiants and cultured endometrial cells in vitro (Godkin et al, 1984; Salamonsen et al, 1988; Sharif et al, 1989) . However, only one of these interferon-responsive proteins has been identified (Vallet et al, 1991) . The actions of IFNx in vitro can be mimicked by recombinant human or bovine IFNa (Salamonsen et al, 1988 , Received 18 February 1994 . 1989 Francis et al, 1991) , which share common IFNa/ß receptors. These are present in the ovine endometrium (Stewart et al, 1987; Hansen et al, 1989; Knickerbocker and Niswender, 1989; Russell et al, 1993) (Russell et al, 1993 (Weitlauf, 1988) .
Sheep endometrial cells in primary culture secrete a number of matrix metalloproteinases (MMPs): interstitial collagenase (MMP-1), gelatinase A (MMP-2) and stromelysin 1 (MMP-3) (Salamonsen et al, 1991b (Salamonsen et al, , 1993 Fig. 3a) , which detected both proMMP-1 (52 kDA), proMMP-3 (57 kDa) and the active forms of these enzymes.
No effects of either indomethacin or prostaglandins on either proMMP-2 (72 kDa) or active MMP-2 (67 kDa) production were demonstrated using gelatin zymography (Fig. 3b) (Fig. 3b) . PGE2 plus PGF2a (Figs 5 and 3a) . PMA had little effect on the production of proMMP-2, as detected by zymography (Fig. 3b) (Fig. 6) . A second, much smaller band of hybridization could be seen at result is similar to that obtained for proMMP-1 with the treatments in vitro (Fig. 1) (Salamonsen et al, 1988 (Salamonsen et al, , 1989 , as addition of both PGE2 and PGF2(I to the cell cultures in the presence of human IFNa did not restore MMP production, even in part. This is in contrast to the situation in which indomethacin (an inhibitor of prosta¬ glandin synthase and hence of prostaglandin synthesis) simi¬ larly inhibited MMP production in an action reversed by exogenous prostaglandins. The stimulation of both proMMP-1 and proMMP-3 production by PMA (an agonist of protein kinase C and hence a stimulator of prostaglandin release) in this study confirms our previous findings (Salamonsen et al, 1991b (Salamonsen et al, , 1993 Stimulatory effects of PGE2 on MMP-1 production have been shown in a number of experimental models (Dayer et al, 1984; Krane et al, 1985; Goshowaki et al, 1988) and in the present study prostaglandins stimulated both MMP-1 and MMP-3 secretion from indomethacin-treated cells, although they had no effect on untreated cells. Ovine endometrial cells in culture under these conditions and without specific stimuli secrete both PGE and PGF2u, the PGE being derived primarily from the stromal cells (Salamonsen et al, 1991a ) that are also the major source of MMPs in these cell cultures (Salamonsen et al, 1993, in 
